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ABSTRACT 

The micro strip moisture sensor is designed and developed with triple frequency, for determination of rice 
grain moisture content at 4.9GHz, 6.7GHz and 8GHz, with good return loss, as well as good bandwidth. The 
numerically and experimentally analyzed data using moisture sensor was for dry rice as well as wet rice. The proposed 
antenna is designed with substrate s r = 4.3, h =0.038mm, tan S = 0.001, as well as the parameters length and width are 
10mm and radius is 2.1mm, simulated by CST software and measuring by the vector network analyzer (Model No. 
N9925A). The proposed design is useful for agricultural field, for determining the moisture content as well as low cost, 
small size, easy to fabricate, accuracy, less time consuming. 
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INTRODUCTION 

The micro strip sensor was first introduced for fish and meat processing, in 1970. After that, it was used 
for detecting the ripe fruits. This technique was increased gradually in the past years [1]. Micro strip patch 
antennas have been enhanced, with high bandwidth and the gain. In the other hand, Micro strip patch sensors 
have been also widely used in many fields, such as agricultures, industrials, food products, medicals, 
communication, etc [2-8]. It has been more useful, for detecting i.e., broken rice detection, impurities detection in 
water, soil moisture measurement, Rice Grain moisture, Rice quality detection, etc. Basically, the use of sensors 
is to change the physical & chemical properties [9-12]. A patch, which is a very thin metallic strip in micro strip 
antenna & the function, is to create a flat radiating structure on the ground plane [13-15]. 

Cereals and grains are very important part of the life without grains, nobody can survive in the world and 
important is how to protect the grains and seeds by the moisture, how to determine the quality, how to store the 
materials for a long time safely from the moisture content. This can be determined by the micro strip moisture 
sensor with a cheap, versatile and less time consuming [16-19]. Rapid determination of moisture content in the 
natural and manufactured products is important, for process and quality control [20-23]. 

The micro strip moisture sensor is very important, for measuring the moisture content in agricultural 
fields such as wheat, rice, soil, etc. Rice is most widely consumed staple food, for human beings, especially for 
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Asiatic population; it provides minerals, vitamins, etc. Rice can be grown easily, but important is that, how to protect the 
rice from the moisture because, we can’t dry the rice in sunlight so, the micro strip moisture sensor is important for 
moisture content. Therefore, with the help of micro strip moisture sensor, it can be detecting the moisture in percentage in 
the storage place [24-26]. 

The proposed antenna is designed with substrate s r = 4.3, h =0.038mm and tan 5 = 0.001, as well as the parameters 
of length and width are 10mm and radius is 2.1mm as shown in figure 1, simulated by CST software and measuring by the 
vector network analyzer (Model No. N9925A). 



Figure 1: Structure of Micro Strip Moisture Sensor 

ANTENNA DESIGN AND SIMULATION RESULTS 

Proposed Micro Strip Moisture Sensor 

The micro strip moisture sensor is designed with the parameters of length and width is 10mm and radius is 
2.1mm, simulated by the CST software, after that fabricated as shown in figure 2 and measured by the vector network 
analyzer. The design is analyzed numerically and experimentally with dry and wet rice, as well as focused all the 
parameters which are related to moisture sensor, such as magnitude, phase, gain, return loss etc. 



Figure 2: Fabricate of Micro Strip Moisture Sensor 

Simulated Results 

The design is analyzed by the CST software, as well as focused on all the parameters, which is related to the 
moisture sensor as shown in figure 3-6 given below- 


S-Parameter Magnitude 



Figure 3: Return Loss of Micro Strip Moisture Sensor Figure 4: Magnitude of Micro Strip Moisture Sensor 
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S-Parameter Phase h Degrees Gain (IEEE), phi=0.0,Max. Value 



Figure 5: Phase of Micro Strip Moisture Sensor Figure 6: Gain of Micro Strip Moisture Sensor 


Numerical and Experimental Results 

The design is analyzed numerically with the dry rice grains and wet rice grains as shown in table 1 given below. 


Table 1: Data of Dry and Wet Moisture Sensor 


Frequency 

(GHz) 

Dry of 
Return loss 

(Sn) dB 

Wet of 
return loss 
(Sn) dB 

1.4 

-0.91 

-0.91 

2.03 

-1.21 

-1.28 

2.7 

-1.44 

-1.44 

3.02 

-1.81 

-1.39 

3.29 

-1.17 

-1.39 

4.1 

-1.97 

-2.45 

4.6 

-10.3 

-10 

4.8 

-12 

-11 

4.9 

-13 

-10 

5.7 

-7.3 

-7.7 

6 

-7.7 

-6.5 

6.7 

-35 

-15 

7.4 

-12 

-10 

7.6 

-15 

-17 

8 

-31 

-18 

9 

-8 

-6.7 


The proposed design is measured of dry rice and wet rice with the help of vector network analyzer for detecting 
the rice grain moisture at different triple frequency. Firstly, proposed design is used for dry rice at different frequencies 
with the good return loss as shown above table 1 and measured results as shown figure 6-7, on the other hand measured for 
wet rice at different frequencies and calibrate then the return loss is less due to the moisture content in rice grains as shown 
figure 7-10. 



Figure 7: Measurement of Moisture Content of Dry Rice Grains 
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Figure 8: Performance of Micro strip Moisture sensor for Dry Rice Grains 



Figure 9: Measurement of Moisture Content of Wet Rice Grains 



Figure 10: Performance of Micro strip Moisture Sensor for Wet Rice Grains 
Vector Network Analyzer 

The design is measured by vector network analyzer (Model No. Field fox N9925A) as shown in figure 11. 



Figure 11: Vector Network Analyzer 

CONCLUSIONS 

The micro strip moisture sensor is designed and developed with triple frequency, for determination of rice grain 
moisture content at 4.9GHz, 6.7GHz, and 8GHz, with good return loss -13dB, -35dB, -31dB, as well as good bandwidth. 
The numerically and experimentally analyzed data was obtained, using the moisture sensor of dry rice as well as wet rice. 
The data of dry rice moisture sensor as shown in table 1, at frequency 4.9GHz, 6.7GHz and 8GHz with good return loss 
are -13dB, -35dB and -31dB, the data of wet moisture sensor as shown in table 1 at frequency 4.9GHz, 6.7GHz, 8GHz 
with return loss are -lOdB, -15dB, -18dB. It is clear that, this numerical data and experimentally analyzed the moisture 
sensor is used for the determination of moisture content of rice grains, at triple frequency. The design is useful for 
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agricultural field, for determining the moisture content, as well as low cost, small size, easy to fabricate, accuracy and less 
time consuming. 
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